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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In Re Application of: 

Daniel J. Sullivan Examiner in immediately preceding 

parent case: W. Lewis 

Serial No. : Unknown 

Anticipated Group Art Unit: 3731 

Filed: October 30, 2000 

For: GUIDEWIRE WITH MULTIPLE RADIOPAQUE SECTIONS AND 

METHOD OF USE 

Docket No: 1001.1413102 

Assistant Commissioner for Patents 
Box Patent Application 
Washington, D.C. 20231 

PRELIMINARY AMENDMENT 



CERTIFICATE UNDER 37 C.F,R. 1,10: The xmdersigned hereby certifies that this paper or papers, as 

described herein, are being deposited in the United States Postal Service, "Express Mail Post Office to 
Addressee" having an Express Mail mailing label number of : EL593905889US an envelope addressed to: 
Assistant Commissioner for Patents, Washington, D.C., 20231 on this 30th day of October, 2000. 
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Dear Sir: 

Please amend the above-captioned patent application as follows: 

In the Title of the Invention 
Begiiming on page 1, line 1, please delete the entire title and insert the following 

text: 

--GUIDEWIRE WITH MULTIPLE RADIOPAQUE SECTIONS AND METHOD OF 
USE- 

In the Claims 

Please cancel claim 1 and insert new claims 11 - 30 as follows: 
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1 1 . (New) An intravascular guidewire, comprising: 

an elongate shaft having a proximal portion and a distal portion, the proximal 
portion comprising a solid wire which tapers distally, the distal portion 
comprising a radiopaque coil tip; and 

a plurality of radiopaque markers disposed on the shaft proximal of the coil tip, 
the markers defining a plurality of longitudinal spaces therebetween. 

12. (New) An intravascular guidewire as in claim 1 1, wherein the radiopaque 
markers comprise coils. 

13. (New) An intravascular guidewire as in claim 1 1, wherein the 
longitudinal spaces are 1.5 cm. 

14. (New) An intravascular guidewire as in claim 11, wherein the radiopaque 
markers are 1 mm wide. 

15. (New) An intravascular guidewire, comprising: 
an elongate shaft having a distal radiopaque tip; and 

a plxirality of radiopaque sections disposed on the shaft proximal of the tip, the 
radiopaque sections separated by a plurality of relatively non-radiopaque sections. 

16. (New) An intravascular guidewire as in claim 15, wherein the elongate 
shaft includes a proximal portion comprising a wire, and a distal portion comprising the 
radiopaque tip. 
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17. (New) An intravascular guidewire as in claim 16, wherein the proximal 
portion of the shaft comprises a tapered wire. 

18. (New) An intravascular guidewire as in claim 17, wherein the proximal 
portion of the shaft comprises a soUd wire. 

19. (New) An intravascular guidewire as in claim 15, wherein the radiopaque 
sections comprise coils. 

20. (New) An intravascular guidewire as in claim 15, wherein the non- 
radiopaque sections comprise coils. 

21 . (New) An intravascular guidewire as in claim 15, wherein the non- 
radiopaque sections are 1.5 cm wide. 

22. (New) An intravascular guidewire as in claim 15, wherein the radiopaque 
sections are 1 mm wide. 

23. (New) An intravascular guidewire, comprising: 
an elongate shaft having a distal radiopaque tip; and 

a plurality of longitudinally spaced radiopaque markers disposed on the shaft 
proximal of the tip. 
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24. (New) An intravascular guidewire as in claim 23, wherein the markers 
define a pluraUty of longitudinal spaces therebetween. 

25. (New) An intravascular guidewire as in claim 24, wherein the 
longitudinal spaces are 1.5 cm. 

26. (New) An intravascular guidewire as in claim 24, wherein the radiopaque 
markers are 1 mm wide. 

27. (New) An intravascular guidewire as in claim 23, wherein the elongate 
shaft includes a proximal portion comprising a wire, and a distal portion comprising the 
radiopaque tip. 

28. (New) An intravascular guidewire as in claim 27, wherein the proximal 
portion of the shaft comprises a tapered wire, 

29. (New) An intravascular guidewire as in claim 28, wherein the proximal 
portion of the shaft comprises a solid wire. 

30. (New) An intravascular guidewire as in claim 29, wherein the radiopaque 
markers comprise coils. 
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REMARKS 

Applicants request that the preceding claim amendments be made of record and 
fully considered before the first office action on the merits. Any inquiry regarding this 
matter may be directed to the undersigned representative at (612) 677-9050. 

Respectfully submitted, 
DANIEL J. SULLIVAN 
By his att<53;iey, 

Date: 




Robert E. Atkinson Reg. No. 36,433 
CROMPTON, SEAGER & TUFTE, LLC 
331 Second Avenue South, Suite 895 
Minneapolis, Minnesota 55401-2246 
Telephone: (612) 677-9050 
Facsimile: (612) 359-9349 
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H5THOD FOR PLACEMENT OF A BALLOON DILATATION 
CATHETER ACROSS A STENOSIS AND APPARATUS THEREFOR 

BACKGROUND OF THE INVENTION 
5 1 . Field of the Invention 

The present invention relates to the field 
Of angioplasty and in particular, to new and improved 
catheters for performing balloon angioplasty proce- 
dures on blood vessels. 
^ 2 . Description of the Prior Art 

Angioplasty has gained wide acceptance in 
recent years as an efficient and effective method for 
treating vascular diseases. Angioplasty is widely 
used in the treatment of stenosis within rhe coronarv 
S arteries, although it has been used for the trearmenr 

of stenosis in other areas of the vascular system. 

The most widely used method of angioolastv 
makes use of a dilatation catheter which has an 
inflatable balloon member at a distal end and an inner 
) lumen for acceptance of a guide wire fccrjr.cniv called 

an "over-the-wire catheter") . The guide wire is 
tv-pically about 17 5 cm in length, and is threaded 
through the vascular system by tracking radiopaaue 
markers contained at a distal tip of the guide wire, 
which are monitored on an x-ray fluoroscope. Once the 
guide wire is positioned, the dilatation catheter is 
pushed along the guide wire until its balloon mem.ber 
is across the stenosis. The balloon member is 
subsequently inflated with liquid, exerting pressure 
radially and outwardly against the stenosis, causing 
the artery wall to stretch and re-establishing an 
acceptable blood flow through the artery. 

An area of stenosis is normally transparent 
to x-ray fluoroscope viewing, but can be seen by a 
periodic injection of dye into the artery. This 
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periodic injection allows a limited time fluoroscopic 
viewing of the restricted artery flow caused by the 
stenosis, allowing the guide wire to be positioned 
across the stenosis and into a distal artery, which 
5 provides support for the dilatation catheter. 

However, because dye injections cause surgical compli- 
cations, physicians disfavor injecting additional dye 
into the artery in order to properly position the 
balloon member. On the other hand, physicians want to 
10 complete the operation as quickly as possible in order 

to minimize radiation exposure to the patient and 
staff. Thus, physicians do not want ro spend a large 
amount of time trying to locate rhe stenosis. 
Therefore, rhere is a need for a method to properly 
15 mark a stenosis in order ro rimely posirion zhe 

balloon member wirhouu in jeering additional dye. 

In addition to properly positioning a first 
balloon member across the stenosis ^ some surgical 
procedures require the use of more than one dilatation 
2 0 catheter. For example, the balloon member of the 

first catheter might have a profile that is too large 
to fit into the stenosis. Using an extendable or 
exchange (300 cm in length) guide wire, a physician 
can exchange the first balloon member with a 
25 dilatation catheter having a second balloon member 

with a smaller profile, while attempting to maintain 
the guide wire in its position across the stenosis. 

A dilatation catheter normally contains one 
or more markers to allow its balloon member to be 
30 located on a fluoroscope. To position the balloon 
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member without the use of additional dye, a method 
must be used whereby the stenosis can be pinpointed 
while the stenosis is temporarily displayed. One 
merhod is to use a grease pen to mark the location of 
the stenosis on the screen of the fluoroscope. 
Another method is to take a picture of the fluoroscope 
screen while the stenosis can be seen and then use th . 
picture to later position the balloon member across 
the stenosis. 

As can be readily appreciated, these methods 
of positioning a balloon member are generally rime 
consuming and relatively inaccurate. Also, rhev 
require the patient to remain perfecrly srill in order 
"CO have the location marked on the screen corresoond 
wO rhe acrual locarion of rhe stenosis, Keecinc: the 
patient still is especially difficult when a second 
dilatation catheter is needed to perfcrt: the trocedure 
because of the additional tim.e required tc complete 
the catheter exchange on the guide wire. Therefore, 
there is a need for an accurate method of positioninc 
a balloon member of an over-the-vire dilatation 
catheter across a stenosis in a timely fashion and 
without injecting additional dye to locate the 
stenosis . 

SUMMARY OF THE INVENTION 
Unlike previous balloon dilatation catheter 
systems which lack an accurate method and apparatus 
for marking the location of a stenosis to allow proper 
placement of a balloon member, the present invention 
offers the advantage of providing an apparatus and 
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method that allows the stenosis to be pinpointed with 
respect to a radiopaque marker on a distal portion of 
a guide wire. Once the location of the stenosis has 
been established relative to a radiopaque marker 
5 carried by the guide wire, the balloon member is 

placed across the stenosis by aligning the balloon 
member with respect to the radiopaque marker on the 
guide wire. 

The present invention is an improved 
10 apparatus for use in combination with an over-the-wire 

balloon catheter having a radiopaque marker thereon ar 
a known distance from a distal end of the carheter. 
An elongared flexible guide wire is provided, and rhe 
guide wire has a plurality of radiopaque markers or. a 
15 diszal porrion thereof. Adjacenr markers on rhe auide 

wire are longitudinally spaced by a distance ecual zz 
"he known distance between a distal end cf tr.e 
catheter and its radiopaque marker. 

In a preferred embodiment, the guide wire 
20 has a proximal solid wire portion and a distal coil 

spring portion. A distal radiopaque tip of 1.5 cm is 
provided on the guide wire, and the rest of the 
markers on the guide wire are spaced apart 1 . 5 cm and 
are each 1 mm in width. The length of the guide wire 
25 is preferably 175 cm. 

The inventive method of positioning a 
balloon catheter relative to an artery stenosis begins 
by advancing the guide wire through the artery and 
across the stenosis such that a radiopaque marker on 
30 the guide wire pinpoints the location of the stenosis. 
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The balloon catheter is subsequently advanced to the 
pinpointed location by aligning a radiopaque marker of 
the balloon member with the radiopaque marker on the 
guide wire corresponding to the location of the 
5 stenosis. Because this location is pinpointed rela- 

tive to the radiopaque marker on the guide wire, 
additional dye is not needed to assure correct balloon 
member placement. The balloon member is subsequently 
inflated, causing the artery wall to stretch and re- 
10 establishing an acceptable blood flow through the 

artery. 

To effect an exchange of balloon catheters 
on the guide wire, the guide wire position is 
naintained relative ro the stenosis while the balloon 
15 catheter (uninflated) is withdrawn prcximallv off of 

the guide wire. A second balloon catheter bearinc a 
radiopaque marker is then advanced distallv over the 
g^-zide wire until the marker on the catheter is aliened 
'^'1'^-^^ "^he marker of the guide wire which defines the 
20 location of the stenosis. This second balloon is then 

inflated to dilate the stenosis. 

BRIEF DESCRIPTION OF THE DRA.WINGS 
FIG. 1 is a perspective view of an over-the- 
wire dilatation catheter system in accordance with the 
25 present invention. 

FIG. 2 is an enlarged sectional view of a 
distal portion of a guide wire and an over-the-wire 
balloon dilatation catheter combination of the present 
invention. 

FIG. 3 is a sectional view as taken on line 
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3 — 3 of FIG, 2. 

FIG. 4 is a sectional view as taken on line 

4- -4 of FIG, 2, 
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT.^ 

Catheter 10, as shown in FIGS. 1-4, is an 
over-the-wire balloon dilatation catheter which 
includes a manifold 12, a shaft 14, a balloon member 
16 and a guide wire 18. 

Manifold 12, defining a proximal portion of 
carheter 10, provides a means for inrroducing rhe 
guide wire 18 and inflation fluid for rhe balloon 
member 16 into the shaft 14. A thumb screw 20 is 
"chreadably mounted on a proximal end of manifold 12 
for use in fixing rhe position of guide vire 1 = 
15 relarive ro rhe m.anifold 12, shafr 14 and bailee- 

The shafr 14 has an inner rube 2 2 (see rI2. 
2; , which is preferably formed from a plasric marerial 
such as polyimide, and is arrached zo rhe manifold 12 
20 ro exrend disrally rherefrom and define a guide wire 

l^umen 2 4 for the guide wire 18. An inner surface of 
the inner tube 2 2 is coated with a lubricous m:arerial, 
such as polytetraf luoroethylene, ro facilitare 
movement of the guide wire IS therethrough. 

The manifold 12 has a dye injection port 26 
between the thumb screw 2 0 and the proximal end of the 
inner tube 22. The dye injection port 26 is in fluid 
communication with the guide wire lumen 24, and is 
adapted for connection to an inflation device (not 
shown) to provide fluid (e.g., radiopaque dye) under 
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pressure to the guide wire lumen 24. 

The shaft 14 also has an outer tube 28, 
artached to the manifold 12, which extends distally 
therefrom around the inner tube 22. An annular 
balloon inflation lumen 30 is thus defined between rhe 
outer tube 28 and the inner tube 22. The manifold 12 
has a balloon inflation port 32 which is in fluid 
communication with the inflation lumen 30 and is 
adapted for connection to an inflation device (nor 
shown) to provide fluid under pressure to the balloon 
member 16 via the inflation lumen 30. 

The ourer tube 28 is an elongated flexible 
elastic tube, preferably formed of polyimide. An 
curer surface of -he ourer rube 28 has a lubricous 
ccaring, such as polyrerraf lucroerhvlene ^ which 
provides a slippery surface ro aid in insemnc ar.c 
removing rhe earner er 10 inro a guide car her er and 
inro a parienr ' s vascular sysrem.. Ar a disral end 34, 
curer rube 2 S has a secricn of reduced diamerer rc 
which a proximal or waist segment 3 6 of balloon member 
16 is arrached, preferably by an adhesive seal such as 
epoxy . 

Balloon member 16, which is preferably 
formed from a polymer material such as polyolefin, has 
the proximal or waist segment 36, a distensible 
balloon segment 38 and a small diameter distal segment 
40, Distal segment 40 of the balloon member 16 is 
bounded to a distal end 42 of the inner tube 22, also 
preferably by an adhesive seal such as epoxy. A 
radiopaque balloon marker 43 is positioned about the 
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inner tube 22 near a longitudinal center of the 
balloon member 16 at a distance D from a distal end of 
the catheter 10. 

Guide wire 18 has a proximal solid wire 
5 portion 44 which is preferably formed of a high 

strength steel or c-.-ier high strength alloy. The 
solid wire portion 44 has a tapered distal end 46 
which is received within and bonded to a proximal end 
47 of a coil spring member 48, preferably by a braze 
10 bond. Spring member 48 defines a distal portion of 

the guide wire 18, and is formed from a multipliciry 
of alternating groups of radiopaque 50 and non- 
radiopaque 52 spring coils of a high snrengrh sreel 
orher high srreng-ch alloy. 
15 Radiopaque markers 55 fcr -he auide wire ic 

are formed by sandwiching cne cr ~cre radioDacue 
spring coils 50 berween ncnradiopaque spring coils 52. 
A radiopaque "cip 58 is formed a* a discal end g~ 
spring member 48 by a piuraliry of radiopaque sorinc 
20 coils 50. Proximally from rhe zip 58, adjacen^c 

radiopaque markers 56 are longitudinally spaced by rhe 
same distance D as is between the distal end of rhe 
carherer 10 and its balloon marker 43. The width of 
the radiopaque markers 56 will depend upon the number 
25 of radiopaque spring coils 50 used ro form each 

marker. 

In a preferred embodiment, the spring member 
4 8 is 2 5 cm in length. The distance D between rhe 
distal end of catheter 10 and the balloon marker 43 is 
'^^ Thus, the radiopaque markers 56 are also 
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separated by 1.5 cm (distance D) , with the radiopaque 
marker 56 closest to the radiopaque tip 58 being 1.5 
cm from its proximal end. The width of each 
radiopaque marker 56 is preferably l mm. The total 
5 length of the guide wire is 175 cm. 

The basic angioplasty procedure consists of 
inserting an introducer sheath, or short plastic tube, 
into a patient's thigh which provides an opening to 
the femoral artery. A guide catheter (not shown) is 
0 zhen advanced through the vascular system and into a 

position at the ostium of either the left or riohr 
coronary arrery. The guide catheter is a hollow tube 
which serves as a channel from ounside rhe oarienr^s 
body rhrough which catheter 10 can be advanced ro zhe 
5 csrium of a coronary arrery. 

Prior zc inserting rhe ca~hezer 10 in~3 ".le 
ar-ery^ the balloon member If is pcsiTiioned cr. "he 
guide wire 15 adjacen* irs disral radiooacue ric 53. 
Cnce in position, "che thumbscrew 2 0 is riah-ened zc 
) fix rhe balloon member 16 position relarive ro rhe 

guide wire 18. The balloon member 16 and guide wire 
13 assembly is then advanced to the ostium of the 
coronary artery. Using an inflation device which is 
connected to the dye injection port 2 6 or the guide 
catheter, a radiopaque dye is periodically injecred 
into the artery to allow viewing of a stenosis on a 
fluoroscope. The thumbscrew 20 is loosened to allow 
the guide wire 18 to be advanced distally across the 
stenosis while it can be viewed on the fluoroscope. 
Of course, the guide wire IS is also viewable on the 
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fluoroscope. The balloon member 16 remains at the 
ostium of the coronary artery until the guide wire IS 
is advanced to a point beyond the stenosis to provide 
stability to the catheter 10. 

Once the guide wire 18 is properly advanced 
beyond the stenosis, a physician records the position 
of the stenosis relative to one of the radiopaque 
markers 56 on the guide wire 18. This recordina 
provides a reference point for the srenosis and thus 
rhe periodic injection of dye (which had been 
necessary ro locate rhe stenosis) can be ceased. The 
guide wire 18 i_ rhen held as srill as possible across 
rhe srenosis while the balloon member 16 is advanced 
cisrally over rhe guide wire IS, This is done bv 
15 manually grasping a proximal end of rhe cuide wire IS 

curside of rhe body. The ballccr. member 16 is 
advanced unril irs radiopaque m^arker 4 3 is aliened 
wirh rhe srenosis reference miarker 5 6 of rhe cuide 
wire 13, Afrer rhe balloon mem.ber 16 is oroperlv 
20 positioned with respecr to the radiopaque marker 56, 

rhe thumbscrew 2 0 on rhe manifold 12 is rightened ro 
prevent movement of the balloon member 16 relative ro 
the guide wire 18. 

The balloon member 16 is subsequenrlv 
25 inflated via the inflation lumen 3 0 so that rhe 

distensible balloon segment 38 (shown inflated) 
expands, exerting pressure radially and outwardly 
against the stenosis and causing the artery wall to 
stretch. Once the dilation procedure is completed, 
30 the balloon member 16 is deflated and removed, re- 
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establishing an acceptable blood flow through rhe 
artery . 

The radiopaque markers 56 of the guide wire 
18 allow the proper placement of balloon 16 across the 
stenosis without the need for additional continuous or 
even periodic injections of dye. This is advantageous 
to the patient because surgical complications arise 
from the dye injections. Also, this merhod allows the 
operation to be performed quickly and efficiently, 
thereby minimizing radiation exposure to the patienr 
and sraff. 

The inven-ive method is also useful in 
angioplasty procedures which require rhe use cf more 
rhan one balloon ailaration carherer. For insrance, 
balloon member 15 of carherer IC is somerimes zzz 
_arge rc fir rhrough rhe srenosis^ or conversel\', is 
so small rhar upon inflarion of rhe balloon member if, 
rhe srenosis is nor sufficienrly dilarec. In rhese 
siruarions, balloon member 16 musr be exchanaed for a 
balloon member of a different size. If rhe balloon 
member 16 was roo large to fit through the srenosis, 
a balloon member wirh a smaller profile musr be used. 
On the other hand, if upon inflation of the balloon 
member 16 the stenosis was not sufficiently dilated, 
a balloon member with a larger inflated profile musr 
be inserted to allow a widening of the dilated 
coronary artery. 

In order to exchange balloon member 16 for 
a different balloon member, the guide wire 18 must be 
held outside the body (near the femoral artery) so 
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that its position does not move relative to the 
stenosis. As the guide wire 18 is held in position, 
the thumbscrew 20 is loosened, allowing the balloon 
member 16 to be moved proximally along the guide wire 
18 and out of the patient's body. The balloon member 
16 is continually withdrawn until it is rem.oved from 
the body and is completely removed from the proximal 
end of the guide wire 18. 

A second dilatation catheter conraining a 
correctly sized balloon member is then placed on rhe 
proximal end of rhe guide wire 18 and moved distallv 
over the guide wire IS. The second dilararicn 
carherer also has a radiopaque marker at a known pcinr 
cf izs balloon member (preferably ins midr^oi--; 
15 and rhe second carherer is advanced along rhe cuide 

wire 13 unril rhe carherer ' s marker is aliened as 
desired with rhe recorded radiooacue marker 5 6 on rhe 
guide wire IS. The posirion of the balloon member cf 
rhe second carherer is rhen fixed by again righreninc 
2 0 rhe rhumbscrew 22. During the enrire exchange 

process, the physician atremprs ro hold rhe guide wire 
13 steady and in place across the stenosis. If 
desired, dye may be injected to verify rhe posirion of 
the guide wire 18 and its recorded radiopaque marker 
25 56 or the balloon member once it has been advanced ro 

the recorded marker 56, The second balloon member is 
then inflated with an inflation medium, applying 
pressure radially and outwardly to the artery ro 
dilate the stenosis and re-establish an acceptable 
blood flow through the artery. Upon completion of the 
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angioplasty operation; the second dilatation catheter, 
guide wire 18, and guide catheter are removed from the 
patient's thigh. 

By providi. a guide wire wirh known 
spacings between radiopaque markers thereon, and a 
balloon dilatation catheter having a similar spacing 
known between its distal end and a radiopaque marker 
thereon, rhe positioning of the carheter balloon 
relative to the guide wire (which is positioned 
relative to the artery stenosis) is grearlv 
facilitated. For example, if the fitzh marker (from 
a disral end) on rhe guide wire is aligned across rhe 
narrowest poinr cf the stenosis (as derecred bv 
fluoroscopy) , rhen rhe central marker cf zhe ballccr. 
is r.oved ever rhar fifrh marker rc place rhe zalizzr. 
in rhe r:Osr advanrageous posiricn fcr mflariwr. . As 
can be appreciared, once a marker cn rhe guide wire is 
idenrified as across rhe srencsis, zz furrher dve 
injecrions are necessary ro align rhe carherer 
balloon, excepr ro possibly recheck rhe guide wire 
m.arker locarion or to verify rhar balloon inflarion 
has indeed dilared rhe artery. 

The use of guide wire marker spacings equal 
ro the distance from the distal end of rhe catheter rc 
Its balloon midpoint further assure the physician of 
balloon position and alignment by providing three 
reference points as to where the balloon member will 
be located when it is positioned across rhe stenosis. 
The three reference points are the fifth marker which 
will indicate rhe locarion of the midpoint of rhe 
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balloon meinber, and the fourth and sixrh markers on 
the guide wire which will indicate the location of the 
distal and proximal ends of the balloon member 
respectively. Thus, a physician can determine 
5 precisely how much of the stenosis will be contacted 

by the balloon member when it is inflated. 

The balloon dilatation catheter assembly of 
the present invention thus has considerable advantages 
over those of the prior art. The invention places a 
10 plurality of radiopaque markers at a distal end of the 

guide wire, which in turn allows a method whereby a 
balloon member can be positioned properlv relative to 
a stenosis. The radiopaque markers allow fcr 
efficient and timely placement of the balloon member 
15 without the need to constantly inject additicnal 

contrast dye. Consecruentlv , the oat lent =nd star* 
subject to less radiation exposure and the tatient 
will have fewer complications from dye injecticns. 

Although the present invention has been 
2 0 described with reference to preferred embodiments, 

workers skilled in the art will recognize that changes 
may be made in form and detail without departing from 
the spirit and scope of the invention. 
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WTL^.T IS CLAIMED IS : 

^- For use in combination with an over-the-vir 

balloon catheter having a reference radiopaque marke 
thereon at a known distance from a distal end of -h 
carheter, rhe improvement which comprises: 

an elongated flexible guide wire having 
plurality of longirudinally space 
radiopaque markers on a distal por-ic 
thereof, wirh adjacent markers on -h 
guide wire being longirudinally space 
by a distance equal zo rhe knew 
distance between zhe disral end of rh 
catherer and izs reference radiouacu 
marker . 

^- guide wire cf clair. 1 vr.erem = crcximal 

pcmcn cf zhe guide wire is a solid wire, 

guide wire cf claim 1 wnerein rhe disral 
porrion of zhe guide wire is defined by a coil sorinc. 

*^ • The guide wire of claim. 1 wherein zhe disral 

pcrrion of the guide wire has a radiopaque disral ric 
1.5 cm in length. 

^- The guide wire of claim 4 wherein rhe 

distance between adjacent markers on the guide wire is 
1.5 cm, a first marker located 1,5 cm from a proximal 
end of the distal tip. 
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6. The guide wire of claim 1 wherein th 
disrance between adjacent markers is 1.5 cm. 

7. The guide wire of claim 1 wherein the guid 
wire has a radiopaque tip mtarker, and wherein rhe 
width of each marker on the guide wire, other than rhe 
tip marker, is l mm. 

8. The guide wire of claim 2, wherein the 
distal portion of the guide wire is 25 cm in lengzh. 

5. A merhod of positioning a balloon ca::hezer 

in an arzery by use of fluoroscopy, comprising -he 
sreps of: 

advancing a guide wire having a plurali"-. 
cf radiopaque markers az spaced 
in-ervals adjacenr lis disral end zz ~ 
desired pcsi"::icn relative zz = 
stenosis; and 

advancing a balloon catheter carrying a 
radiopaque miarker over the guide wire 
until the radiopaque miarker of the 
balloon catheter is in a predetermined 
positional relationship to one of the 
radiopaque markers of the guide wire. 

10- The method of claim 9, and further 
comprising the steps of: 

maintaining the guide wire in position 

relative to the stenosis; 
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withdraving the balloon catheter off of the 
guide wire, from a proximal end of zhe 
guide wire; and 
advancing a second 'ralloon catheter 
carrying a radiopaque marker over zhe 
guide wire, from the proximal end 
of the guide wire, until zhe 
second balloon carheter is in a 
predetermined positional 
relationship zo one of the 
radiopaque markers of the guide 
wire . 



-IS' 



METHOD FOR PLACEKENT OF A BALLOON DILATATION 
CATHETER ACROSS A STENOSIS AJJD APPARATUS THEREFO;? 

ABSTRACT OF THE DISCLOSURE 

An over-the-wire balloon catherer has a 
radiopaque marker thereon at a known distance fron a 
distal end of the catheter. An elongated flexible 
guide wire has a plurality of longitudinally spaced 
radiopaque markers on a distal portion thereof, virh 
adjacent markers on the guide wire beina 
longitudinally spaced by a distance equal to the known 
distance between the disral end of z.he carhe-er and 
irs radiopaque marker. The guide wire is advanced 
through an arrery unril one of izs markers is 
posit-ioned ar a desired locatiicn relative zz = 
stenosis. Subsequently, rhe balloon carhezer is 
advanced over zhe guide wire unzil me radicoac"- 
narker of rhe ca"he-er is in a predetermined ocsi-icn 
relationship to the radiopaque miarker cf the ouife 
wire which has aligned on the stenosis. The coooe^at- 
ing radiopaque markers of the guide wire and catheter 
thus allow the balloon memiber of the catheter to be 
positioned relative to the stenosis in a timelv 
fashion without the need to constantly inject fluoro- 
scopic dye to view the stenosis. 
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PATENT 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application of: Daniel J. Sullivan 

Serial No.: Unknown Examiner in immediately preceding 

parent case: W. Lewis 

Filed: October 30, 2000 Anticipated Group Art Unit: 3731 

For: GUIDEWIRE WITH MULTIPLE RADIOPAQUE SECTIONS AND METHOD OF USE 

Docket No.: 1001.1413102 

LETTER TO OFFICIAL DRAFTSMAN 

CERTIFICATE UNDER 37 C.F.R. 1.10: The undersigned hereby certifies that this paper or papers, as 

described herein, are being deposited ia the United States Postal Service, "Express Mail Post Office to 
Addressee" having an Express Mail mailing label number of : EL593905889US an envelope addressed to: 
Assistant Commissioner for Patents, Washington, H.C, 20231 on fliis 30th day of October . 2000. 

By bccuw Uic/ncpeA^ 

Diane Wimperis 

Dear Sir: 

Please find attached hereto one (1) sheet(s) of formal drawings for filing in the above- 
identified application. 

Respectfully submitted, 
DANIEL J. SULLIVAN 

Date /o/io/4p 



By his attorney, 




Robert E. Atkinson 
Reg. No. 36,433 

CROMPTON, SEAGER & TUFTE, LLC 
331 Second Avenue South, Suite 895 
Minneapolis, MN 55401-2246 
(612) 677-9050 
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C0H3:NZ3 declaration and power of attorney : Attorney Docket Nc. 

IN ORIGINAL APPLICATION : S347. 12-0087 



As a below named inventor, I hereby declare that: 

My residence post office address and citizenship are as stated beicw 
next to my name. 

I believe I am the original, first and sole inventor of the sub-ect 
matter which is claimed and for which a patent is sought on the invenzicn 
entitled HZTHOD FOR PLACEMENT OF A BALLOON DILATATION CATHETER ACROSS A SZi:^;0SZS 
AND METHOD THEREFOR the specification of which, 

(check one) X is attached hereto. 
was filed on 



and was aumended on 



(if applicable] 



I hereby state tha:: I have reviewed and unders-and the contents cf 
the above identified specification, :Lncluding the claims, as amended bv anv 
amendment referred ro above. I acknowledge the duty -o d:-sclose infcrmaricn 
which is material ro rhe examina*:Lon cf this application :.n accordance wirh r:_rle 
57, Code cf Federal Regulations, § 1.56(a}. I hereby claim foreign cricritv 
benefits under Title 35, Uni-ed Stages Code, 5 115 of any foreign applica- ion { = , 
for patien" or mvenzcr's cer* :-f ica -e listed below and nave also :-den~if:.ed c e 1 r - 

oa^ent or inventor's certificate navmc a - - - - - 



Dav/Mcnrh /Year Filed Prior i-v Clai-e~ 



Yes 



I hereby claim the benefir under Title 35, Uni-ed States Code § 120 
of any United States application { s ) listed below and, insofar as the sub- act 
matter cf eacn of the claim.s of this application is no- disclosed in the crior 
United States application in the manner provided by the first oaragranh cf Title 
35, Unired Srazes S 112, I acknowledge the dury to disclose ma^^erial informiazion 
as defined in Title 37, Code of Federal Regulations S 1.56(a) which occurred 
between rhe filing date of the prior application and the nai:ional or ?CT 
international filing date of this application: 

Appln.Ser .No. Filing Date Status: patented, pending, abandoned 



I hereby appoint the following attorneys and/or agents to prosecute 
this application and to transact all business in the Parent and Trademark Office 
connected therewith: Nickolas E. Westman, Reg. No. 20,147; David R. Fairoairn, 
Reg. No, 26,047; Wayne A. Sivertson, Reg. No. 25 , 645; 2. Peter Sawicki, Kec. N'c . 
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30,214; Janes L. Young, Reg. No. 30,514; Theodore F. Neils, Reg. No, 26,316; 
Norman P. Friederichs, Reg. No. 24,919; Charles J. Ungemach, Reg. No. 18,984; 
Joseph H. Kelly, Reg. No. 34,847; Jennifer F. Becker, Reg. No. 34,775; Judson K. 
Champlin, Reg. No. 34,797; Thomas A. Rendos, Reg. No. 33,349; Emery L. Tracv, 
Reg. No. 34,081; David D. Brush, Reg. No. 34, 557; Robert M. Angus, Reg. No! 
24,383; and Deirdre A. Megley, Reg. No, P-35,612. 

Address all telephone calls to Wavne A. Sivertson at teleohone n'"^be- 
(612) 339-1363. 

Addreps all correspondence to Wayne A. Siverrson , Suite 1500, 625 
Fourrh Avenue South, Minneapolis, Minnesota 55415. 

I hereby declare that all statements made herein of my own knowledge 
are true and what all statements made on information and belief are believed to 
be true; and further that these statements were made witn the knowledge zhaz 
willful false statements and the like so made are punishable by fine or 
impriscnmenr , or both, under Section 1001 of Title IS cf zhe Unired Scares Code 
and rhar such willful false statements may jeopardize zhe validity cf zhe 
application or any patent issued thereon. 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
In re application of: Daniel J. Sullivan 

Serial No.: 08/673,674 Examiner: William Lewis 

Filed: June 26, 2000 Group Art Unit: 3731 

For: GUDDEWIRE WITH MULTIPLE RADIOPAQUE SECTIONS AND METHODS 
OF USE 

Docket No.: 1001.1413I0I 

REVOCATION OF PRIOR POWERS OF ATTORNEY 
AND POWER OF ATTORNEY 

I HEREBY CERTIFY THAT THIS CORRESPONDENCE IS 
BEING DEPOSITED WTTH THE UNFTED STATES 
POSTAL SERVICE AS FIRST CLASS MAIL IN AN 
ENVELOPE ADDRESSED TO: ASSISTANT 
COMMISSIONER FOR PATENTS, WASHINGTON, D.C. 
20231. 

,2000 
Robert E. Atkinson 

Dear Sir: 

SciMed Life Systems, Inc., the owner of the entire right, title and interest in and to 
the above-identified patent/application, hereby revokes all previous powers of attorney 
and appoints the following attorneys and/or agents to prosecute the above-identified patent 
or application, including all continuations and divisionals thereof, and to transact all 
business in the U.S. Patent and Trademark Office connected therewith: David M. 
Crompton, Reg. No. 36,772; Glenn M. Seager, Reg. No. 36,926; Brian N. Tufte, Reg. No. 
38,638; Craig F. Taylor, Reg. No. 40,199; Robert E. Atkinson, Reg. No. 36,433; Allen W. 
Groenke, Reg. No. 42,608; Thomas L. McMasters, Reg. No. 45,593; Luke Dohmen, Reg. 
No. 36,783; Peter J. Gafner, Reg. No. 36,517; Robert M. Rauker, Reg. No. 40,782; Todd 
P. Messal, Reg. No. 42,883; Albert K. Kau, Reg. No. 40,672; David L. Cavanaugh, Reg. 
No. 36,476; and William L Shaw, Reg. No. 43,1 11. 



Assistant Commissioner 
for Patents 

Washington, D.C. 20231 



Pursuant to 37 C.F.R. §3.73(b), SciMed Life Systems, Inc., a corporation certifies 
that it is the assignee of the entire right, title and interest in the patent application 
identified above by virtue of an assignment, recorded on September 10, 1992, at Reel 
6318, Frame 0866. 

The undersigned (whose title is supplied below) is empowered to act on behalf of 
the assignee by virtue of the attached Limited Authorization to Act on Behalf of Assignee 
Regarding Certain Patent Matters. 

Address all telephone calls to Robert E. Atkinson at telephone number (612) 677- 

9050. 

Address all correspondence to Robert E. Atkinson, CROMPTON, SEAGER & 
TUFTE, LLC, 331 Second Avenue South, Suite 895, Minneapolis, Minnesota 55401- 
2246. 

I hereby declare that all statements made herein of my own knowledge are true and 
that all statements made on information and belief are believed to be true; and further that 
these statements were made with the knowledge that willful false statements and the like 
so made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 
of the United States Code and that willful false statements may jeopardize the validity of 
the application or any patent issued thereon. 



Respectfully submitted, 



SciMed Life Systems, Inc. 




By: 




